Time-lapse films of the cultures of mouse L fibroblasts have been analyzed to find out the angles between the direction of the big axis of interphase nucleus before mitosis and the direction of the mitotic furrow in the same cell. In 41 out of 51 mitoses this angle has been found to be more than 600. Thus, the orientation of mitotic furrows depends on the internal polarity of the cell before mitosis.
Cell elongation and polarized locomotion are significant components of morphogenesis. Cell culture of fibroblasts is a traditional model for studying these processes (1) . The direction of orientation of normal fibroblasts can be determined by their contacts with neighboring cells (2) . Microtubules are essential for maintenance of the elongated shape; compounds that destroy microtubules -prevent or reverse elongation (3) .
Since cell elongation is often accompanied by elongation of the nucleus, the direction of the big axis of the nucleus is a useful index of cell orientation (1); the methods for measuring this index are discussed elsewhere (4) .
At the beginning of mitosis the cell becomes round and loses all external manifestations of previous orientation. Nevertheless, as will be demonstrated in the present paper, orientation of the mitotic furrow in the cell can be predicted from the orientation of the interphase nucleus before mitosis.
MATERIALS AND METHODS
Fibroblasts of mouse L strain were grown in microcinematography chambers (see ref. 4 for details). Cultures of a density of 0.2 to 0.6 X 105 cells per cm2 were filmed for 24 hr with a frequency of 1 frame per min and at a X200 magnification. The film was analyzed with a frame analyzer as follows. After detection of a mitotic cell, a projection of its mitotic furrow was drawn on the screen; then the film was returned to the frame before the beginning of cell rounding. From this frame a projection of the cell nucleus was drawn. The interval between this moment and the appearance of the furrow was 1-2 hr. Big and small axes of the projection of the nucleus were determined as described (4) . If the ratio of the length of the big axis to that of the small axis exceeded 1.2, the nucleus was considered as polarized. Then the minimal angle, a, between the direction of the big axis of the interphase nucleus and that of the mitotic furrow was measured. Direction of the big axis did not significantly change during 2-3 hr or even 6-8 hr, before mitosis. The difference between the values of a measured by two independent investigators was less than 5%.
RESULTS AND DISCUSSION Fifty-nine mitotic cells were measured. In four cells, the ratio of big to small nuclear axes was less or equal to 1.2; in four cells the plane of the furrow was nearly parallel to the substratum. For the remaining 51 cells the distribution of a is shown in Table 1 .
This distribution is not random: P < 0.001, as measured by the X2-test. About 2/3 of the cells divided in such direction that a was between 700 and 900. In the cultures of L fibroblasts, in contrast to normal embryo fibroblasts, there is no predominant direction of orientation in the cell groups; the distribution of the directions of big axes of interphase nuclei in groups consisting of 20 to 30 neighboring cells was random (5) . Hence, group orientation of neighbor cells could not affect the direction of division of mitotic cells.
Thus, the orientation of mitosis of L cells is predetermined in interphase, several hours before the beginning of mitosis. The direction of elongation of the cell nucleus in interphase is controlled by some structures that also determine the direction of the subsequent mitosis. The nature of such structures is yet unknown. Probably centrioles are part of these structures. Centrioles may be connected with microtubules not only during mitosis but also in the interphase (6) .
The data presented in this paper indicate that if in the course of morphogenesis the cells in tissue are oriented by a certain factor, such orientation may determine the direction of mitoses and, hence, the direction of the tissue growth.
